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TO THE EDITOR
We read with great interest the recent
report regarding IL36RN mutations in
acute generalized exanthematous pustu-
losis (AGEP) by Navarini et al. (2013).
They analyzed IL36RN mutations in
96 cases with AGEP and found only
one homozygous mutation (p.Leu27Pro)
and three heterozygous mutations.
p.Leu27Pro is a founder mutation
causing generalized pustular psoriasis
(GPP) homozygously in African popula-
tions, and the AGEP patient described
by Navarini et al. (2013) with the
homozygous mutation p.Leu27Pro is
an African woman (Marrakchi et al.,
2011; Navarini et al., 2013). She had
a previous history of drug-induced
type-unknown skin reaction triggered
by uncertain antibiotics. She showed
pustules covering 85% of her body
surface, including the mouth, and a
39.4 1C fever triggered by amoxicillin.
A positive patch test to amoxicillin was
noted. Treatment of the patient was not
described. No recurrence was observed
during the 18-month follow-up.
In a recent report, we analyzed 11
patients with GPP not accompanied by
psoriasis vulgaris (PV) (GPP-alone;
Sugiura et al., 2013). Among the 11
GPP-alone patients, there was a
monozygotic twin with the compound
heterozygous mutations p.Arg10X and
p.Arg10ArgfsX1 in IL36RN whose
pustules and high fever had primarily
been triggered by amoxicillin.
The patients were 6-year-old Japanese
male identical twins. At the age of
2 years, they had erythema with pus-
tules on the whole body and fever over
38 1C after amoxicillin intake. In one of
the twins, blood examination revealed a
white blood cell count of 24,300ml1
and a C-reactive protein concentration
of 1.17 mg dl 1. Bacterial culture for
the pustules was negative. A skin biopsy
from a pustular eruption on the trunk
revealed a spongiform pustule of Kogoj
in the epidermis (Figure 1c). The results
of these examinations were similar to
those of the other twin. Patch tests were
conducted on one of the twins, and it
was found to be positive for amoxicillin.
Skin eruptions including pustules of the
twins were improved with a dosage of
6 mg kg1 oral cyclosporine. After the
first episode, each twin has episodic
systemic pustules unrelated to amoxicil-
lin intake (Figure 1a and b). Neither twin
has ever showed typical scaly erythema
corresponding to PV. The two patients,
monozygotic twins, had the compound
heterozygous mutations p.Arg10X and
p.Arg10ArgfsX1 in IL36RN (Sugiura
et al., 2013). Thus, they were
diagnosed as having GPP-alone with
IL36RN mutations that had once been
triggered by amoxicillin.
Amoxicillin- or penicillin-related drug-
induced GPP has been reported for a
long time, although the pathomechan-
isms of how penicillin induces GPP have
never been addressed (Ryan and Baker,Accepted article preview online 20 August 2013; published online 19 September 2013
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1971; Lindgren and Groth, 1976; Katz
et al., 1987). Our monozygotic twins
and the Navarini case suggest that the
combination of amoxicillin and IL36RN
deficiency due to IL36RN homozygous
or compound heterozygous mutations
induces pustule formation on the whole
body with high fever.
Penicillin treatment of Streptococcus
pneumoniae increases the production of
tumor necrosis factor-a and IL-1b by
human monocyte–derived macrophages
(Moore et al., 2005). IL-36a, IL-36b, and
IL-36g are also proinflammatory
cytokines in the IL-1 family (Dinarello
et al., 2010). Thus, oral amoxicillin or
penicillin in combination with bacterial
infection may induce the production of
IL-36 by inflammatory cells in the skin.
Homozygotes or compound hetero-
zygotes for IL36RN loss-of-function
mutations are thought to be sensitive to
IL-36 signals and to be intolerant to
excessive IL-36 production. Thus,
increased production of IL-36 induced
by amoxicillin may trigger the onset of
generalized pustular eruptions. Korber
et al. (2013) recently reported that 7
out of 19 GPP cases (GPP-alone and
GPP preceding or accompanied by PV)
had homozygous or compound
heterozygous IL36RN mutations. Very
recently, we reported that the majority
of GPP-alone cases are caused by
homozygous or compound hetero-
zygous mutations of IL36RN, although
a few cases with GPP preceding or
accompanied by PV were also found to
have IL36RN mutations (Sugiura et al.,
2013). The majority of GPP-alone cases
are individuals with deficiency of
IL36RN (DITRA) and, among such
patients, not a few patients have
amoxicillin or penicillin intolerance as
a trigger of pustular eruptions (Korber
et al., 2013; Sugiura et al., 2013). In this
context, we speculate that in cases with
IL36RN mutations, even if the initial
diagnosis may be amoxicillin- or
penicillin-related drug-induced AGEP,
the final diagnosis might really be GPP-
alone condition, in which amoxicillin-
or penicillin-related drug was only
triggering the primary episode.
In conclusion, we suggest that we
should not administer amoxicillin- or
penicillin-related drugs to patients with
DITRA nor to carriers of IL36RN muta-
tions, in order to avoid generalized
pustular eruptions with high fever.
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Figure 1. Clinical features and pathological findings of pustules of the generalized pustular psoriasis-
alone patients. The clinical features of the identical twin patients (a, b) are shown. Pustules on background
erythema are seen on the trunk. The pathology of the pustules is indicated for one of the patients (c).
Spongiosis of Kogoj and acanthosis are observed in the epidermis of the pustular erythematous lesions on
the trunk. Bar¼100mm.
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